The demonstration of high power, ultra-low ripple superluminescent diode using multiple quantumdash-in-a-well layers with variable barrier thickness is reported. The device exhibits >20 mW power, <0.3dB ripple, and >80 nm 3dB bandwidth at ~1.55 µm.
PL peak wavelength blue shifts and the spectra gradually broaden with increasing excitation. At high excitation of 3000 W/cm 2 , a peak wavelength at ~ 1.46 nm and broad spectra with ~150 nm full-width at half-maximum (FWHM) is achieved as shown in Fig. 2 . This enormously large broadening of the PL spectra is a collective contribution from different multiple transition states appearing from the extended inhomogeneous broadening among the dispersive average height dash layers, in addition to the localized or in-plane inhomogeneity. Fig. 3(a) shows the emission spectrum of the fabricated QCLS SLD device at different current, and the change in the emission bandwidth (FWHM) with increasing injection current density, at 0.5 µs pulse width with 0.2% duty cycle. The bandwidth progressively increases with current injection (see Fig. 3(b) ). For injection current density > 5 kA/cm 2 a linear increase in the bandwidth might indicate progressive collective emission from different size dashes in our quantum-dash-in-well structure. The L-I characteristics of this device are shown in Fig. 3(c) . An output power as high as > 20 mW is achieved at > 20 kA/cm 2 without apparent roll-over being observed, with a bandwidth of > 80 nm. To our knowledge, this is the largest power measured from Qdash nano-structure SLD ever reported. It is to be noted that power and bandwidth improvement could be further achieved by using longer tapered or multi-section devices [1, 2] and post growth bandgap engineering (for instance, intermixing technique) [6] . In addition to high power, our device exhibits extremely low gain ripple (< 0.3 dB) within 10 nm span from the central wavelength which makes it attractive for the optical coherent tomography applications. The theoretical coherence length of our structure calculated by (central wavelength 2 /bandwidth) is ~ 28 µm and the average spectral power density (output power/bandwidth) is ~ 0.25 mW/nm.
In conclusion, a small footprint, simple configuration, high performance chirped barrier layer thickness Qdash SLD is realized, with > 80 nm emission bandwidth. This is the first demonstration of high power and ultra low ripple SLD from Qdash nano-structures. 
